Recently our group developed 3D gel printer named "SWIM-ER" (soft and wet industrial material -easy realizer). Here we aim to improve the gel materials used for SWIM-ER system about the problems around free-shaping, transparency, and mechanical strength. To overcome these problems, we tried to use UV absorbers, AS150 (Nippon Kayaku Co.,Ltd.) and KEMISORB11S (CHEMIPRO KASEI Co.,Ltd.) and found the latter absorber kept transparency well. We improved the maximum tensile stress about 2 times and the maximum tensile strain about 4 times by changing the kind of cross-linker from methylene bis-acrylamide (MBAA) type to diethylene glycol dimethacrylate (DEGDMA) type. We also found that the maximum tensile stress was improved about 1.3 times by changing the blend ratio of 1st gel powder and 2nd gel solution in the preparation of particle-double network gels (P-DN gel). Based on these two improvements, we 3D-printed the transparent and hollow structure of the high strength gels with the maximum tensile stress of 0.5 MPa, which will be comparable to the maximum tensile stress of living organs like the stomach and small intestine in our body.
Tase, Ota, Okada, Takamatsu, Saito, Kawakami and Furukawa, Transactions of the JSME (in Japanese), Vol.83, No.849 (2017) Table 2 The result of reaction test of solubility of the absorbers in the aqueous solutions of monomers, cross-linker and initiator.
(✔：the transparency of sample was kept X：the apparent color of sample was changed)
1st monomer 2nd monomer Cross-linker Initiator NaAMPs DMAAm MBAA α-keto Table 3 Gel materials list for UV absorber. Table 4 Mechanical properties of biological materials (Herman, 2007 The gel on the left looks yellow and turbid, and the illustration below the gel is not seen sharply. On the other hand, the gel on the right looks transparent and the illustration below is seen clearly and sharply.
Tase, Ota, Okada, Takamatsu, Saito, Kawakami and Furukawa, Transactions of the JSME (in Japanese), Vol.83, No.849 (2017) 表 5 に使用したゲル材料を示す．今回，2nd ゲルの架橋剤，UV 吸収剤，1st ゲル粉の割合を変えて A~E の 5 パ ターンについて検証を行った．それぞれのサンプルの条件を表 Table 5 Preparation conditions of a standard sample of P-DN gels in this study. Tase, Ota, Okada, Takamatsu, Saito, Kawakami and Furukawa, Transactions of the JSME (in Japanese), Vol.83, No.849 (2017) 
Tase, Ota, Okada, Takamatsu, Saito, Kawakami and Furukawa, Transactions of the JSME (in Japanese), Vol.83, No.849 (2017) 6. 造形試験 . Fig. 3 Appearance of the 1st generation of 3D gel printer 'SWIM-ER' . Table 8 Preparation conditions of P-DN gels for 3D printing. 
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